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Extended Abstract

Background and Aim: Intense exercise is frequently associated with overtraining syndrome and symptoms such as fatigue,
impaired immune function, and inflammation (1). In inflammatory conditions, particularly during intense activities that lead to
increased oxidative stress and the production of free radicals and acute phase proteins, various mediators are affected. This
includes the heightened recruitment of neutrophils. As a result, levels of pro-inflammatory cytokines, such as Interleukin-17
(IL-17) and Tumor Necrosis Factor-alpha (TNF-Q.), increase. Conversely, the levels of anti-inflammatory mediators, such
as IL-10 and Netrin-1, decrease. This condition exacerbates immune and inflammatory responses and further increases the
risk of infectious diseases due to temporary impairment in various aspects of immune system function, such as decreased
immunoglobulin secretion and performance decline after strenuous exercise. According to previous studies, acute bouts of
exercise typically trigger inflammatory responses, whereas regular training induces adaptive anti-inflammatory effects (2,
9). However, what needs to be investigated is the effect of the intensity and duration of exercise on the extent of activation
or stimulation of these inflammatory responses, especially in acute and intense activities. Regarding the cytokine responses
to various types of exercise (continuous and interval), there are conflicting and contradictory findings. Some researchers
suggest that during high-intensity interval activity, the intensity of the activity, by exacerbating blood flow restriction, leads
to greater oxidative damage and inflammation, while some studies have shown that under normal temperature conditions,
the volume and duration of exercise are the main and important factors in causing oxidative stress and inflammation (10,
11). Intense and acute exercise is likely to cause tissue damage—particularly in skeletal muscles—and may impair physical
performance in active individuals by promoting oxidative stress and inflammation. To counteract these effects, the use of

anti-inflammatory and antioxidant supplements such as flavonoids has been recommended, as they may help limit the
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release of inflammatory markers and enhance athletic performance (14, 15).

Quercetin, a prominent flavonoid found in many edible vegetables and fruits, possesses well-documented antioxidant, anti-
inflammatory, and anti-allergic properties. Its regulatory influence on cytokines such as IL-6 and TNF-Q. is also well established
(17). Given the increasing interest among athletes in using natural supplements to boost performance following acute and
intense exercise—and considering the conflicting findings in existing literature—this study aimed to compare the responses of
Netrin-1, TNF-0., and IL-17 to a single session of continuous versus high-intensity interval exercise following short-term quercetin
supplementation in physically active females.

Materials and Methods: This study employed a practical and double-blinded quasi-experimental design with pre-test and post-
test measurements. Forty female students from the university of Zabol were purposefully selected based on inclusion criteria and
physician approval. They were then randomly assigned to four equal groups: continuous + supplement, interval + supplement,
continuous + placebo and interval + placebo.

Participants in the supplement groups received two 500 mg capsules of Quercetin per day (a total of 1000 mg daily) for two
weeks (15, 18). Those in the placebo groups consumed two dextrose capsules daily for the same duration.

At the beginning and end of the two-week supplementation or placebo period, two acute exercise protocols were performed,
including a continuous exercise session and a high-intensity interval exercise session. The high-intensity interval exercise
consisted of five minutes of running on a treadmill at an intensity of 60% of maximum oxygen consumption (VO,max), followed
by four intervals at 90% VO max (with a duration of four minutes each) and active recovery between each interval at 60%
VOzmax (for three minutes). The continuous exercise consisted of 40 minutes of running on a treadmill at 60% VO2max. A
10-minute warm-up and cool-down protocol was followed at the beginning and end of each session (19). Blood samples were
collected at four time points: at baseline and after the two-week supplementation/placebo period, both before and after the
exercise sessions. Data were analyzed using two-way repeated measures ANOVA, one-way ANOVA, and LSD post-hoc tests,
with statistical significance set at p<<0.05.

Results: Both continuous and interval exercise protocols resulted in a significant decrease in Netrin-1 levels (p= 0.01 and p=0.001,
respectively) and a significant increase in TNF-0. levels (p=0.01 for both). In contrast, two weeks of quercetin supplementation
was associated with a non-significant reduction in Netrin-1 (p=0.19 and p=0.32 for continuous and interval exercise, respectively)
and a non-significant increase in TNF-O. levels (p=0.54 and p=0.16, respectively).

Furthermore, no significant differences were observed between the continuous and interval exercise groups in terms of Netrin-1
(p=0.18) and TNF-0. (p=0.42) levels. Lastly, IL-17 responses to both continuous and interval acute exercise sessions, before and
after supplementation, showed no significant changes (p=0.14).

Conclusion: The findings of this study indicate that both continuous and interval exercise led to an increase in TNF-OL and a
decrease in Netrin-1 levels in physically active females. However, following two weeks of Quercetin supplementation (1000 mg/
day), a single session of continuous or high-intensity interval exercise resulted in a non-significant reduction in Netrin-1 and a
non-significant increase in TNF-0.. Notably, Quercetin appeared to improve the baseline levels of these markers and may have
helped attenuate inflammation induced by acute exercise.

Quercetin is known to modulate the expression of inflammatory cytokines such as IL-6, TNF-0l, and IL-1[ through the inhibition
of NF-KB signaling pathways. Additionally, by reducing oxidative stress and the generation of free radicals, Quercetin may

indirectly protect macromolecules—including proteins, lipid membranes, and muscle DNA—from exercise-induced damage. It

also contributes to lowering pro-inflammatory cytokine production while enhancing anti-inflammatory markers such as Netrin-1.




Journal of Practical Studies of Biosciences in Sport Summer 2024, 13(34)

Keywords:Interval and Continuous exercises, Inflammation, Quercetin.

Ethical Considerations: This study was

approved by the Research Ethics Committees of Sport Sciences Research Institute with the code IR.SSRC.REC.1402.068. All
participants were informed about the study procedures and provided written informed consent.

Compliance with Ethical Guidelines: The research followed the ethical standards of the Declaration of Helsinki and institutional
guidelines. Participation was voluntary, and confidentiality was maintained.

Funding: This article was supported by the University of Zabol and Grant No. 0324.

Conflicts of Interest: The authors declare no conflicts of interest regarding the publication of this study.




9 Mo 9399 38 (S P eds (68 y il Olllan 4y s

ATV o XFF okl AT 0 98 N FF Olunl
VPRI YA b sl VPTIoTIYY 2 sl guasl 1P/ 1/ 1ol ss g sl

dander S 49 WS o il 9 T 55005 59,55 Jole V=1 35 locdl (6o ,SSLAS ranly dunn Lo
JU (] 50 50 (w1595 G oligS (B3 JoSeo 5 (g i (19LT g (09l Cadlad

r31aS (6,555 dlgar & (ooul8 plell
5 oy oSty ¢ sludl pole 5 ool 0aSLisls o335 psle 05,5 okl

oS

e ot glacadled 5l 3l oLl el s ailg e lillas gl feSe (5 Gy ao 1A § diwn
!é—g.ﬁ.?é &9) D9 Jl_wﬁ ulj_o-o B ‘Q—*—‘—*’)—"}S O ol_:55 k_ﬁ—bok.]’o'i‘ )| = JJA_M: (f‘sL"’ 9 ‘fnjlgb U_JLaB 4_......1.7-
el S5LS YVIVAEYNY oy 055 el s L YVSVEY Y s (o Siloo) Jlsd ;i symitils ¥ sluss
Lrae‘d.‘ ‘M + (f’BL"' ‘J_Aia + ‘f‘oj‘.b u_..ll.lj 03)5 )LP 4 ‘H.)L.a; )9_b:b 9 g_;l_’>b.a‘ RUEOU-RV- u)e_.oc\.: (&’)"
‘5)_.1)5} J_nb; ‘)_’>‘ ‘) ‘ij..: 9 ‘fas‘u\.» u_..ll.lﬁ 4_......1.7- g_i_: )_u 0,99 (5Ler.|‘ 9 ‘J_u‘ BLE J_nb; d)_.a.a Laoa)‘o l_:
3leslaiwl L Laosls .ol plosl (ols cJlsd 5l s g J—8) (20 JoSo aiin 90 51 ey g lail jotal> 0 Lg> po
I ine s ) LSD s 5 Al )y ey el oy Se (6 S0l Ly dalg0 il lg ko slnyse;]
9 (p=‘/\/\) \—u_ij.«.: )_’JLQ.A ) (_5)|.bk_$_..v.a UBLQ.» e LS9 olj_o.(b ‘rvsl...' 9 gf"ﬁ“ﬁ u_..!l.lﬁ a CL...JL' ) ‘(p='/\5’
9 Lf'ﬁL"‘ U_JLQ a )_».v IL-\Y &MJL‘ as U_’l l_..ll.e‘) Do ool (f’BL"' 9 ‘;‘QBL.\J 6‘_@05; o= (p=‘/\°\') TNF-&
J_ASA O ol_v55 g_SJ_.a.o !‘5)_; A_ZQJ:.; (p=‘/\f) slas u‘_u.u_i L.S)“bgf""“ g_J?La.' “_s_mok}o&c )l o9 J_d a‘f‘cs‘m
25,5 o

fsa’;'))‘)j pole 09; “sil.w.i‘ l°9‘l': 9 Olusl cuslisily ‘J:b ol ‘Jﬂ) :oo)éi ‘Jgﬁ..m.o Oddmm g3
https://doi.org/10.22077/jpsbs.2024.7457.1855  elhamghasemi@uoz.ac.ir :Susg oS! Sy




RIS (65356 g2 g (ool ol

s g (Dl slagl o plag, Bl 5 gl
Do 3l Cl )y aiejls assl el d(Q ) 0so )5 s
S8 e b dbd Gl (2555 cdled S
i g s> slacadlad 4 sisstr ol slogenly ol
o la gyl 4 loenlS sl sl b bls,| o ol s
3979 (—E8Lke 9 gnel (Sloatdly (9l g (ogliS) (559
PRV P RN | P SN W R VSN [ Y-S SRS A K
Czge Pl e Cmdgaze wpaid Lo o Jled Da
a5 Iy 0gd e i Sl 5 (—taleST o
ol oo Lyl 45 aSleols L lalllae 5
Szl e 5 (ol Jsle (259 Ol Do 5 x>
L) ran 50 () o) il o oLl 5 igluS] Lus
] aalie gt L glialllas 5 (Y- Y ) o], 550 5 (saes]
g lwgio Gl 90 L ieglin g celaiwl sl Sl yas
Ol O TNF-Q 9T (o8 (0955 (o0 e o 00
o el 59 e aS ol S (115 Glaias g ey
L gte 5 YUy Sl Uy eglie 5 o telital sl slacolled
e Y o L sl ol pes 0 Ll il e il
Slasdlas ;0 (V) cnl pion Lo st ol zola o]l
509 DLl ey e (VoY) (500 55 S S0
po—s (o=l Ll 5 3 TNF-Q 9 V- 35 ol
ozl )3 [ TNF-OL 5 ) — (o 35 Gl jlo e oS
o9l Cdlad ) ey @Il Lo alae 5 S e
asllbe ;0 5 S (VVP) Il coiman (F) asols oyLis
S S5 )0 oy Slapb gl ;o sl (45,5 S ]
s Cdlad ads SOl e L7 s pue dSs
wadlin g Sl gl an a g L .(VY) ccwl oo )57 3,155
9 TNF- 0 V=0 35 (slogas b Gsly (o 2 0 Slalllas
wee—a> 3 S Sledbl suce g ols slacJled 4l IL-17
5 gl ol slacled an o asli ool fwl sl
A 92 a9 it adllae 55 (gl

S0
L Yliol ol 5 sy (855 el il a5 Lol
(8L o gm0 g wolgill (LT ol dxsgs
3 Gz 3, Shos fall g Sl OMae )3 (ogate
5 =l sla oS (5 Brman ot oe Sl ol

3. Netrin-1
4. T helper-17

1. Interleukin 17
2. Tumor necrosis factor alpha

e 39095 39559 Jole =V oy yib (! (S ySOLLS Fauwly A Lo

doddlo

cdled L adilys; sole slacadld ot (Say e Jles
Ol (S5 3l (e By (3555 Wt Sl
Lo aBlge fiion )0 coad (8559 slacudld o il o
55 P (S a il o 5 (o mlled s i
50 (V) cml ol jman Olgadl g o s pics 0, Soe
ol o5mtsts (i1 Lt il Ly el Ll
o JBool) adg Al Jdoar wpa s slacolls
dsyig (s 5 ola b sle g n g g ol
Il slacnlgulw alox ) (it Lo il
- 1505 030339,55 Jole 5 (V) (IL-17) "V V=, STl ol oo
=l slaala g e w g a3l (Y) (TNF-0) "LaJ]
Qs s 45 (F) 0ol o ials TV 25 5 IL-10 ule
sboglon b il s (bl y el lag—ab
el gloadizr 3 8se Pl Jdoa o ghe
Lomsl gigenl o 5 (pals aiile (ool pisnes 0 Sloe
3355 o S SR b9 5l oy 9 Shas il 5
C17Th) VY eo S ST sla Jobw o wgs IL-17 J—ale
o it Jslge LAl 3 )b 5l g 0e—b 0 5
TNF-OL ¢yl pogdle (D) 90,5 oo ol csds g ol
DS (oo Joe oS (Sl B gl S lyea S
S5k sl (sl Sl Loy Sl bl 5 43 S
S— 25 Lo g ead oy (ompz sladelw 5 JLbign!
O3S Loy g ok o iS sla sl (a5 Jslw o les
Ll ol aal® 5o (cope i s L8 Lot n
Ol joa S V- 5w o Oldlhae ulwl y (F) oS o
Jsle Sy lyisar g e (6,JASuS NTNT> (5 Lasgs
sl &2l pbis 5 (FeSTod; clan ) 55
e LV = 5 eaBly o (Y F) ol sas ans s 2l
cledl ials cel dba Jdg 59 9 Lo Cumgipe Oyl
TNF-Q5 IL-17 abo> 5l —ledl oo slagasl s 5 g
TNF-0L (50,5 ,0 mhaw ials b ul,) e )0 .00, 5 o
(A el oot (o )153 Y -0 5 L eads )l o Gllgs o
59 sl (ot Slalllhs mols bl
Soml cow S S it Sl i g 3l B9

5. Yuksel
6. Alpay




5 =tolas jebody peow ud CLSull aedan O g0
Clled o JaSo ¢ omoglad Cdlad 4 JaSo (g5lns 09,5 Stz
o5 e+ Lo 5 gt el + Lag o o sglis
o Ll i Yo L5 Yo oy yw (S JS) Aizd S ), 3
2 bt (o yed aeliy g Jlo Sl i (8555 Al
T 0093 e ld (5 el ¥ JBlao) azin 5 b
By (Sl g gmpe e oSk YO LS Y (s (BMI)
Olg—ear Lo gogel andis o i Capliie Cgza) (o9
a4 35,5 5 135 0 4 allae 4s 59,5 5L lone
o 4o Ml o tasal (Sael Jolds j aalllas 5l g =
gl = NS b oS Ly gl g9 0 Bae by (o
P 3l oolaiwl L og, 8 s (1) diged o> D9 ipol
o0 gl e 5o A el e Ly Fysly ozl
ez Sladz 500035 e (T Legere) 00 )
Bod 3y5 0 10 (oS g aslalST aabcols, 33 5l sy a
Sl (ool sl ogou g ol adSlhe gos o 3o
A ool ol 8l 4y 3y
slagossil i s (20 JeSe  og—2x
B0 v Jo—aS 59 aslyy) (i 355 oS cas il
Ot 595 JaSe 5 (ae Vet ) (w395 (S (e
50 (VA VD) abo,S a8l o a o g0 Sawds (g, o
Js—eS 59 alys) dais)ls 008 8 e slaoy 5 45 JI>
S8 5 5l it 355 S JgagS 950903 B pmae 58D
Slidos 35 e 5l Ledgylo 5 ol je-i8 el ol ()b
S oMbl pae Bua Ly oo 5 a g g lals
Sl 3l Gy o8l 50 oy g5 5l Lo Soges]
&35 g dLsig)ls 5 JoSe (s5lm o (ipol
J—oSte B man 5 s 5 ()BT el Kdagy 5l o8
Loa Gog03] 5l 5 0 plomil 0,8 lam L5 Laig)lo
oo (=38 3 9 4l slacddld wd el o
dled Jlso 1y 052
3ol 5 1 mtgl 3 gt Sl cyllad ISy
Clad sl 90 dlaiglo Ly oSe B yman ain oo sl
Ll s (sl g (ooglad b il SO el ol
S35 oS 4B mty Jold dyud (gl e Jled s 5

1.3, 5, 7, and 3-4-pentahydroxyflavone 3. Body mass index

2. Quercetin 4. G*Power

Y oylos Y 090 IF+F e

0339 90 (S jpgke (69 3,5 Wil 4 yls

dslse ml Limley ailgy co Laadeighd asile —ioluSTlas
0N aao L) 35,9 9,Slos g 00,5 dga>s |,
LaJslohs Lo Jsigdls da sl wysl Jol o Lassssds
Ot eSS ai b Lagdignl 9 Lageedld
S99l - lozdw g Sda g b g 4 Sl Lo
Cslradgigdl 09,5 )0 L] (s it 31 (S 9D
25 35750 tee SLadgidle | S Tt 555 (V1 0)
Pls sl aS il (Sis slooge § Slom e 2ion
S oizren il e 65,108 5 (el alusTas
L (V) Sl 00 ol TNF-@ 5 1L6 1 )] SousS pulass
ol By me a5 o0l (0,135 (S0 (glaslllas o ( Jlo iyl
o TNF-@ 2l 5l i 39S 5 (o sl JoSee
slagiaghy sl pgrd WS OF) 0 b 6= ol (2559
Ol RS ST B ae 590 9 Bae oy p9—aS 50 iy
DS oo g Ss b e el St ls 5 JSe
oolin oy IS5555 (goaede 4y azgi Ly (S j5bas
3 e =359 9, Shes Ginl8l (ol crb Lo JoSe
5 =sse Sy >l sladaas ol g ol slac el
lagly = i 595 JoSe 039 Lo JoSie 13 ol
Ols—ear wlgs o ot g ol slacalled ol ol !
L= Sl (=259 0 Shee 5 (o dngs ISl S
AP (S 345 59 500 (g 30, Sy 8 S o
ogh Cdlad x> (39 1l Dy 50 A8 Sl 00nd S
Dy 9l (3559 slpaleg o ;WL s LTt gl
L asdlas ool BT €, L 095 co olpidl apaid cmgo
el SO a7 g TNF-OU V= 5 el aylie o
DaeolisS 0 JoSe 5l g il (gl g (ooslos e
e plomil JLsd ol 558 )3 Gt 368

G (9

3§ o 2l aalllan 1b (idgo3l 9 sy £ —b
S oty gl 50 BT S 5 e 35
S_ o ,> (IRSSRC.REC.1402.068) 55,5 pales oot
093 Gt Tk L 5 593 (20 a5 00,05 £k
oBzils JLsd 2 hgmtils (85 plowl gl (s 5
s 45 ol LS5 |, gy ol syl dnsls ¢ s
g amzlie cdbgls (o ails O+ aJgl plg 18 @Dl




RIS (65356 g2 g (ool ol

e 39095 39559 Jole =V oy yib (! (S ySOLLS Fauwly A Lo

Sl Sl b ) g

lol )0 1 Gy Aimanndlg (L grtin (G g 0 310] 0 gux
VO,M- 5 (359 b Jabod (i (5 LMl iagsy sleeil
o9 Amien (g3l @b 51 VO max a5 (5 o Se il ax

(Y’)J—M)4.A_MJL7LA)_’)JH)B)‘OQLM‘[—’?Q‘Q)j)‘?J‘Sj)

L sras OS] Sl ao 0 P sas Ly o, Sl
Sy Ve ol b gl j e sl e 9 (VO,max)
2 o Jlad colpul g (acids jle> (s L) VO,max
(4885 4w Bae an) VO Max d—o)o £+ Gah Ly gl
S35 Odm9d aido Fr Lot 5 (gl o Jlad gy
Ll g lal jo .09 VO,max ooy £+ Sud L (o5 g
oo S Jlss o, S o w9 p,S alpasdo N al> o

b5 s (yiemST ESTamm (FYA x 4l 5| g, g aids 4 S oloy) - Y/

Loodls el ajsh (o) 2 1t 1 5lmol (6Lt (b3
ol ety . 0 oslit ol WS Ly —g L 5ol
5 S S oihl ad> e iz )3 3—iod slagas s ol oss
o gl Sl 5,5 et 9 (2955 (0950 Sloaslio
dlie jotateds 1) St (g =S ojlul Lo aal) 95 byl
o=y Jls il Sl els At o Sy o laas L
=23l 5l dog,S e (lassles (s (6l 5 1anl S,
mha o Yo wad SPSS 38l a5 S_aS Ly LSD i
B0 )5 (6,0 00 P[00 (4l e

aisl,

o a2l o e ibly Jdos g3l mals elwl
e 09 aFlh g aS 0y (e slaasld
e IS Gaghy glal jo 5o sla Soge
oo 4\ gz o Sledbl ol bl 052y (sl
FE—

O35 s V= 5 (el (S Ll Ol i
ol Slas ol plas ) S (g Sl Ly il jly Sl

3. Boster
4. Diaclone

1. Maximal oxygen consumption
2. Eastbiopharm

Ll & jgoay JLsigh 0,99 50 L oge3l 5l (g s>
e ) adsl 6593 o gl ado e ez 0
g ola JSSgn plasl sl 8 (il 9 5l 02—
oy o ol sl b ) amay a Lol g (o, S
Sl sl 5l 8 pg (6,595 (om0 JeSe atin 9 |
el asged b Edlad sl amy a Lol G 5 0Lo
WY Sohs il () Ly s S 33 Lp Sgas]
b o3 asd 5l oy (aids ;o )3 jea Yo v e Lo &80
iz S Slw a2z o A e gles 3 Lsa sl
bV -0 8 g a5 B Gdiod la et Ll o
USESRNY ST I I FOURCHIN PP ST 251 PR FEa
Sl cmp g i (e 0950 VIOY Culi)
Clw " wg oSl eolaiwl L TNF-0L o alé (oo, Y/
iy 5 ) e TS S Cmles) S e 58
el ToedSle eSS LIL7 eclale g (om0 V7 &l s
ey 9 ) (e 0SS0 VP Sl anil)B 5908

0,8 o 150Vl g jas (Ao o VY Ol s

5. Shapiro-Wilk




Y oylos Y 090 IF+F e

\J‘})s 39 S jpele (69 31,5 Wil 4y pid

09031 Ul Al yo 30 Giioni Glog 5 Sy yiogrg il 9 69,8 Sla S g dmalie 9 Ciogi ) Jgu

collsd +Lloig s called +Lloig s

o9l 29bd

e Bt Sile e Bt nSile Jlme BloulrSilelae Ol Sile
<IVf ARVAREA NG YY/YY£Y\A ARVAREAVARY ARV EAVARS (JLo) o
oY FZVRAFARVARY \E2IVOEN « [AY \Y/EVEAY \ERINOEY o/ ().‘.'.og‘.‘.il.m) a8
AY4 FY[ < £AIYO IR ESVAvd IIAREATANY RIARETZARY (ﬁ;’lﬁs) 039
<N Y YV/AARY/YE YV/AARY/OF Y\/7e£Y/PY

(99 JS) 09— o smizo (p=+/1)

Ol (Hleil 51 gl (o) jelaieds 5 ol ingl
Sl aal ) o by o g o3l o Jlad Ea— 9o
bl )l S 2 000 iu8 &8, b0g, S Lg> danlin
S | PUNpre S & e V) U WY g U [PPSO 251 KV I g
Ujl—-‘u l_ﬁbas)f O Po— 4_1.7-).0 o ua>l.~.: U"‘ u‘).u..x}'
A wlie jolaieds (F=F/VY p=2/-+)) cils Lo e
=l Wl o |, >l4 LSD T 9o dLmog 5 =95
Cdled + oS 09,5 g =210+ V) —oglas CJlad
3,18 3529 o e BUS] glistlads)ls 09,5 Lo gl
30 =20 JoSe 4ian 90 3l ey 00 Ojledy (p=2/+ 2 ))
o ld ol anl mhw (oS 00 S B as slrog )5
el a8l aol 8l Ladg lo (slwog,S ay cad

2o/ p 55 ¢1uS) BMI
YAVVEY/Q) aeded
(&0

P10V L 5 (V- 35 (a3l 9)50 50 09,5 51
4 o s ae (gLl L I (F=F/YY =+/+) gF=0/A+
oAt ia g 0 ooliiwl LSD _ihind g0l 5l S et
5 =9t ol cJld 5l oV - i mh wa S a0 ) F
5 (Joh > ) dlad o8 an S (pgo 4> o) (ool
Cdlad + | oSo (p=2/++ V) (mgls Cdladr JoSe slrog 5
Lasgyls g (p=2/++ 1) (mgls cdladrladg,ls (p=+/+ V) oglas

Oz 1315 (g lo ime ialS (P=2/ ) oglas S Jlad +
O 355 (6 =S JoSee atin 99 ) ey 23S ) wlas
ol e Jbd 5l 8 g asly ,olie o s (po—w 4> o)
g (=21 ) smols cdladr JaSe slmog 3 10 (Jol ad> o)
;«—9[; 6)‘06—;“ Wl)ﬁ‘ (p==+/++Y) 6-45‘&' g/_Jl:.S +J_.o.in
ool ol codled ade SO an V- 25 Al (ol pogdle
S (o 4> 10) s 5957 (6 =5 oo 3l s (29l 9
lpog,S 0 uals ol Ll cecdl, yialS (pgmw al> 0 ay
‘5._,09‘&3 u_»..".:d +J—ASA 9 (P=-/YY) ‘é_gjw U_JL:S+J..¢S.Q

1.

V¥ Ll
7F
1
Y&
=T
[ —
‘Y. HH

(P shoo 32 05550 V- %

9L+ JoSo

605‘&'+Jm£n

Tial> o
BY >
WYl e

=fae

‘sgsu#l.d’)‘é

o9lai+loigyls

5 e Al yo bl shmn g5 LA o cilizka Jolpn 0 aslllao 390 09,5 5l comt V=05t 8 il dmlo ¥ S
O I8 Sro glds wiliGt p<e/ v mbaw j Jol Al yo b g ado o 510 S Wglad WiLii# p<e/ ) o 5o jlwouibolg codled
Lol :pgd alo o tol> cadlad b : Jgl alo o p<e/++) mhaw 0 (B0 JoSo aiid 90 jI gy Laig)lo b JoSo 0uiiS O pao gleg,S

Sy diid 95 3l 1)y d> po tpgd Sl Cadlad B g (i 555 (5 S JoSo ki 93 31 e ipg Al o 13l Cedlad I
090 3o Cdlad 1 g aloldd g yuiw Y35




RIS (65356 g2 g (ool ol

L et JoSo 09,5y LSD (s (y9—sjl sl
095 o 9 P= )0 )) (eeglas S Jladrlaigls 09,5
29l Sladrladg s cdlad 09,5 Ly (sl colladr JaSo
99 5l v c@Blg 0 ails sy o e gl (p=2/e - ))
g (JoSe 00 S S man slrog 550 (o3 JeSe atin
CBl il Ladg)ls (slaog 5 a4 o 2Ll il a0y
S ol Ly il ly Jlos (9l @il (A JS2)
S e gl pae 1ALA1T7 2l i pgas o S
F=YIYY =+ 5) 09,5 3 5 (F=)/A\ =+/\F) laj I
Glas J5eo) cil o>

ool ol cdled g4 90 o asllas ol mo b Wlul
O30 59 V= 8 ealS g TNF-OL (a3 L (ol
S =S oS ain g3l Gy a5 b 0 09 ol en JLs
=95 9 (gl Sdlad il SO el 50 i oS
TNF-OL g o o—mo e ials V-ip 0 5 sl i wsa i
Cdlad an IL-17 by jo Lol ols s lo e g ]33l
Dol o 23 JoSo | ey 5 3 (ol 5 (gl Sl
aid edalive (5o cixe

=bdlas s sl V- 10 g Sladlae ulul
92 Lo S 28 5 aBlon (omae (SaS cdadl
5 Uil e bbb el o lotll Il 48 o1 gliigrms
(YYY) 00,5 oo (=il s g Gl ) il ol
e I (V1) S8 5 Sl il e o

e 39095 39559 Jole =V oy yib (! (S ySOLLS Fauwly A Lo

TINF-a 9 IL17 Ll g sl Ol s
9rSe ;S oIl L il g Jsdos g0l s bl
L e 5 a) TNF-OU oL 0,50 10 09,5 514 ylay ,1
s emine g )lel L5 jI (F=0/48 pp=-/+) 4 F=Y/AF ip=-/-Y
oo TNF-0 mla s ols LS LSD a9 3] ol 09
sl et JoSee (slmog S 4 (sl Al yo) e llad §
o llid +Laig I P+ 1+ 1) (maghts clabr oo (p= -/ V)
)| uo— ua.?-l._m U“"‘ C\Ja._“: 6u_J‘).J09)'{$ ‘M‘o 6)‘Q6_.M
A Cond (pg—w ad> 10) i 595 (6, JoSo 4 lan g0
loog 3 0 (ol ad>y0) ol i dled 5l |8 g anl jsolas
+laig,ls slwog,S ;0 po—w ad> o dy Co s (p )l
b LaSo slmog,S o Lol il s ixe i3l

Dgmid o e Dl sy
St el sl 48y ol ly el el s
e mSoslal (Sley bl 51 So oy 00 S &S 1 09,5
L{baj)f O ua.>Lw u.;‘ g_;‘)_uqu LJ—&iJLM )b‘é_h.x.o UBL_R)
wLAdJ‘)J (F=f/\~A ‘p=‘/‘ ‘YI) ol g/_)li> 9w Ll?-).a )o

(5 o 5 0,5 95w) TNF-OL

9L+ JoSo
Called 5 b alo o by jlo Sme wgldd dilisr . Gudiod iliso Jolpo 50 axdllae 3590 09,5 )Lz (s TNF-OL (12500 dony Lo .Y S
G095 (o SO iro gl ailidt pefee) gebaw 50 Jol Alo o b pows Al po HI0 Sro glis 3Lid# p<e /) gl 50 jLwonibolg
31 o 4o 1pg0 alo jo ol Cadlad LB : Jol dl po p<e/ee) adaw j0 (DO JoSo atid 90 3l puy Loiglo b JoSo 00isS O o
Sy aiid 93 3l gy 1oyl Ao o tpgd Sl Cdlad Ju g (i 555 (6 S oo 4ad 93 1 g ipgew Alo o 3l Cadlad
£33 3> Cadlad 5l (g Aol g (w555

snj‘u\.}#d.o&o

@3'.}."4'.053)‘.} @3‘&4&35}'0




(i (oo 32 p595) IL17

‘sgjLL}#Jo-ia

YY o)lod A¥ 0,90 AFF ey 09529 38 (S spoke (60 )5 Clalllao 4 05

‘535UJ+L035)|~>

‘sng|-\5+to35)|é

9o al> po tolo cdlad b : Jgl alo yo . iy ilisio Jolpo 50 anllie 9590 09,5 sl oy IL17 (uSiloo dunliio ¥ S
Aip 93 5l (g iyl Al po tpgd Ol Cllad 3 g (e 9T (6 15 oS0 4kad 90 51 s ipge Al 5o 10l Callad Iy alolBBL
299 ol Cadled 1 oy Ao g (yuiw i85 B pao

=559 sLacadlad any (el lacn gl ool &l
5 Olaymel e ol iegh L bwljpe ol Sudl ol
il S5l e | TNF-@ o 233 (V2 V) (g9 s
(V) 00,8 35,35 le Glo s jo ssglas ol e Jled
g9 aS 00,8 Gl 7 (VN F) o, K0 g 0l55 e L3I
s 3 Sl (6 N b ke 117 Gy o ol el
ol ol s isils g (eglie Lo slac]las
oot AS J 5 0lse Gl g 5l ey alolid,
Ol=id (glo —ime Dgldi o glas g selii il ol

O)) s o
ol sl gesly b Bl | 5 28l (slaasily o5y Yoz
St (35 g (agl) (5555 slaclasd glgil o
5 e it Ly ol e dlad 51 ey booplS gl ol
S Gl Stegh (5 (V) )l SV (B9 o
w05 U e il YU i U g s e b o
b8 ol ol o Sl 53 Cdgaze
> S Sl e pacn] i Sl g
e 9 el Jole 1) (B9 x> 9 Loy Do L gy
(Y O +) 0o S byl58 olgill g il L s ol
s st 5l oy Sl Dlie ol YLt
lmanl 59, Lo g ol bl sla sty , Lo
Abiee Gl rdge Satnns Sl (e

D _ae jla S B g S oo Al iren
1. Daliang
2. Lin

o smldlas (e ls S pleea | V-0 5 (ge
o=l 4 St Lo 55 sjlsa cdlad 090 S
rSes 5 JaSsr JUm ol L M) ais S 55
Y —om s hew ( leddl e Ll b s assls Las (YY)
DS (o0 (3 S ()59 Smdlad sl Jldon
3 oo eSS ol 3l U g ST el ()
s by 9 At JlS j9bas joie (5559 Sadlad
5 ool ol cdled il SO 2l ol inghy o
Yloial aS 00,8 V= 30 o e ol el gl
5ol e s 5 b el 5 LSt Lss | say
il oo TNF-0L osile ol sla S sl b iyl53l
ailon,S o158 i Slsllas dLwly e o (A )
IS ay-Sine Ak 5005y L TNF- 5\~ 5 b
oe2lS V= 0 s TINF- i]581 L ST glaisS ay
9 (VYA 1,500 5 "o (VY A e Sl g b o
0= 15 jltes (e (B g0t} - 5 el s
o= Jlsd 058 5 b SLTLRDTY - a5 )35 4 s
KK B) "Lt L5 (o LS sl e e o
s Sl LB D gt 0 TNF-0 L o0l S o0
TNF-& b 5l aalllas ;5 (YY) 0iS Ly |, NF-KB

w—!‘)ﬁ‘ Lrasl.u 9 ‘;AB‘JJ s> C,_»JLQS 09.»_....' 99 4o Gwl; )
sl e dled g0 4 IL-17 Zwly jo aS Jbo o (a3l o —nse

)y uow)é Slslas oo corliw d‘)“)gr;‘"" u.:jLO.)

3. Toll-like receptor 4
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